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AB PURPOSE OF REVIEW: This review addresses the progress in three major 
fields of "genomics of osteoarthritis" over the past year: genetic 
alterations thought to be important for the initiation and progression of 
osteoarthritis, differential gene expression analysis, and functional 
genomics of osteoarthritis. RECENT FINDINGS: Distinct genetic risk 
factors may predispose different joint sites to osteoarthritis, and 
although clear loci for susceptibility genes for common osteoarthritis 
have yet to emerge from the epidemiological studies, new approaches are 
narrowing down known loci. The search for specific genes using cDNA array 
technology has further demonstrated its potential in arthritis research as 
a powerful tool that could further provide biological insights into 
disease mechanisms, osteoarthritis polymorphic subtypes, the molecular 
validation of animal models, and the monitoring of drug activity on gene 
expression levels. Gene expression analysis has further characterized the 
striking shift in the gene expression pattern during " 
dedif f erentiation" of chondrocytes in vitro as well as 

added depth to the phenotype of differentiated versus undifferentiated 
mesenchymal stem cells. Several new molecules 

potentially relevant to the disease process were identified, among them 
beta2-microglobulin (B2M) , clusterin, and chitinase-like molecule 2. 
SUMMARY: Functional genomic approaches will in the future allow to 
complement traditional biochemistry and molecular biology. Although there 
are limitations to cDNA array technology, "molecular portraits" of 
osteoarthritic chondrocytes in vivo and in vitro can be produced 
to analyze whole or large biologic systems rather than just single aspects 
of it. This will stimulate the testing of new markers, which are needed 
for the diagnosis and monitoring of osteoarthritis. 
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AB Characterization of dedifferentiated chondrocytes 
(DECs) and mesenchymal stem cells capable of 

differentiating into chondrocytes is of biological and clinical 
interest. We isolated DECs and bone marrow stromal cells (BMSCs), H4-1 
and H3-4, and demonstrated that the cells started to produce extracellular 

matrices, such as type II collagen and aggrecan, at an early stage of 
chondrosphere formation. Furthermore, cDNA sequencing of cDNA libraries 
constricted by the oligocapping method was performed to analyze difference 
in mRNA expression profiling between DECs and marrow stromal cells. Upon 
rediff erentiation of DECs, cartilage-related extracellular matrix genes, 
such as those encoding leucine-rich small proteoglycans, cartilage 
oligomeric matrix protein, and chitinase 3-like 1 (cartilage 
glycoprotein-39 ) , were highly expressed. Growth factors such as FGF7 and 
CTGF were detected at a high frequency in the growth stage of monolayer 
stromal cultures. By combining the expression profile and flow cytometry. 



we demonstrated that isolated stromal cells, defined by CD34(-), c-kit(-), 
and CD140alpha(- or low), have chondrogenic potential. The newly 
established human mesenchymal cells with expression profiling provide a 
powerful model for a study of chondrogenic differentiation and further 
understanding of cartilage regeneration in the means of redif f erentiated 
DECS and BMSCs. 
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AB We examined human bone marrow mesenchymal stem 

cells by applying real-time quantitative polymerase chain reaction 

(PCR) (RT-PCR) technology and electron-microscopic techniques. Our RT-PCR 

demonstrated that the values of peroxisome proliferation-activated 

receptor gamma2 (PPARgamma2) and lipoprotein lipase (LPL) mRNA 

dramatically increased according to adipogenic stimulation. The 

expressions of both PPARgamma2 and LPL mRNA were significantly reduced ( 

P<0.01) and almost disappeared after stimulation had ceased. The 

expressions of both genes, however, increased again by stimulation even 

though the cells were in a dedifferentiated state for a month. 

In the ultrastructural study, over 80% of the cells proceeded into 

morphologically well-developed adipocytes at the 12th day of 

induction/maintenance which were packed with lipid droplets and clusters. 

In the next process these lipid products were excreted from the cell 

bodies and the peripheral small parts containing numerous droplets were 

torn from the greater parts, which stuck tightly to each other and adhered 

to culture dishes. Adipocytes were not detected in the culture 

media during the final stage. The total cell number was equal to and over 

90% of the cells dedifferentiated into f ibroblast-like stem 

cells during the final maintenance period of 1 month. Furthermore the 

dedifferentiated cells quickly differentiated again into 

adipocytes by stimulation even if they were quiescent for 1 month. 

Thus we conclude that mesenchymal stem cells 

have strong reversibility from both the genetic and morphological points 
of view. 
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AB Biopsies removed from 57 patients considered for cartilage transplantation 
were grown at CTI Ltd. (47 biopsies) and at Tel Aviv University (10 
biopsies). Tissue processing took place in dedicated laboratories. 
Explant cultures allowed cell number expansion. Fifty-four out of 57 
biopsies grew cells. Fanning out of the cells began after 5-15 days in 
culture. Two passages later, cell numbers in the 10(7) range were 
achieved. Cells from all cultures expressed mRNA of aggrecan and link 
protein but not of alkaline phosphatase. Histochemical stains such as 
alcian blue pH 1 were negative in sparse monolayer cultures, but positive 
in pellet cultures. Immunohistochemistry demonstrated expression of 
collagen type I in monolayer cultures, switching to collagen type II in 
micromass cultures. Fibroblast growth factor receptor 3, a recently 
described characteristic receptor of precartilaginous cells, was expressed 
in monolayers and disappeared in micromass cultures. In conclusion, 
explants of articular chondrocytes cultured in vitro 

consistently yield monolayer cultures. The cells appear to revert to 
dedifferentiated chondrocytes, expressing a 
mesenchymal stem cell protein profile. 

Simultaneously, these cells regained their capacity to proliferate. 
Cultures held as micromass allowed reexpression of the differentiated 
phenotype traits. 
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The expression of defects in the control of cellular differentiation is 
thought to be of etiological significance in the early stages of 
carcinogenesis. This possibility is supported by a variety of 



experimental studies including those that have established that 
metaplastic changes in cells can represent preneoplastic lesions in vivo. 
To evaluate this question in greater detail, we have used 3T3 T 
mesenchymal stem cells as a model system. 

These cells express certain characteristics of preneoplastic cells even 
though they can regulate their proliferation and even though they can 
undergo nonterminal and terminal differentiation into adipocytes 
For example, they are immortal and aneuploid, and they show a 
proclivity to undergo spontaneous or induced neoplastic transformation 
compared to normal human cells. The question we sought to answer in the 
current experiments concerns whether predif f erentiation growth arrest 
and/or nonterminal differentiation in such preneoplastic cells is 
completely reversible or whether these processes induce the expression of 
the new stable program that limits the cells' proliferative potential and 
reduces the cells' subsequent differentiation potential in a manner 
comparable to that which is thought to occur in normal stem cells. The 
results show that arrest at both the predif f erentiation state and at the 
nonterminal differentiation state is a completely reversible phenomenon 
that does not limit the cells' subsequent growth or differentiation 
potential. In fact, the results show that, when nonterminally 
differentiated 3T3 T adipocytes are induced to 
dedifferentiate, they can subsequently redif f erentiate into 
macrophages. We therefore suggest that preneoplasia as expressed in 3T3 T 
mesenchymal stem cells is associated with the 

expression of defects in the ability to integrally control cellular 
differentiation and proliferation. As a result, the data suggest that 
such cells express an increased proclivity to undergo metaplastic change 
and complete neoplastic transformation. 



